Follow-up of ventilatory lung function in a group of cement workers. In a group of 160 active cement workers and 80 control workers selected on the basis of having or not having symptoms of chronic bronchitis, forcedvital capacity (FVC) and one second expiratory volume (FEVy.o), both corrected for age and height, and ratio of one second forced expiratory volume to forced vital capacity (FEV1.o/FVC(%)) were measured on two occasions with an interval of four and eight years respectively. The mean initial values of the forced expiratory indices and mean changes of these indices were computed in the total sample and in the following pairs of contrasted subgroups: chronic bronchitics-healthy workers: nonsmokers-smokers; youngerolder; exposed up to 10 years-exposed 10 or more years in cement plants; re-examined after four years-re-examined after eight years. In the group of cement workers as well as in the group of controls the values of ventilatory indices declined significantly during the follow-up period. Comparing the groups as a whole, using paired t test, only FEV1.o/FVC(%) values differed between cement and control workers with a statistically significant reduction in cement workers but not in controls. The analysis took into account the effects of smoking, symptoms of chronic bronchitis, age, duration of previous exposure to cement dust, and the interval between the two examinations. The rate of deterioration in ventilatory indices was fastest in the older workers with longest exposure. The decline in FVC does not seem to be affected by these factors. The results suggest that occupational exposure may contribute to the development of expiratory airflow obstruction.
In a previous cross-sectional study of ventilatory lung function in cement workers (Kalacic, 1973) an inverse relationship between duration of occupational exposure and values of forced vital capacity (FVC) and ratio of one second forced expiratory volume to forced vital capacity (FEVi.o/FVC (%)) was found. The purpose of the present follow-up study was to examine the possible effect of smoking, chronic bronchitis, age, and duration of previous exposure in cement plant on the rate of change in ventilatory indices during a period of several years of exposure.
Sample and method
From a group of cement workers who were examined in 18
1964 and from another group of cement workers who were examined in 1968, 219 were invited for the second examination in 1972. Those who were invited for the reexamination were selected from the original population as follows: (a) 'Chronic bronchitics'. These were all the workers who complained when first seen of increased phlegm in the morning and during the day or night for three winter months for at least two years. (b) Healthy workers. These were the workers who did not have any of the following when first seen: (i) Chronic bronchitis as defined above.
(ii) Wheezing in the chest not necessarily associated with colds. (iii) Dyspnoea grade 3 or worse.
(iv) One second forced expiratory volume 75 % or lower of the predicted value.
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The over-all response rate was 86o%. Out of 188 examined workers 28 were found to be retired after the first examination; these were excluded from the study. Shipbuilding workers who had served as controls for the original study were (Jouasset, 1960 years when compared with the group of control workers who were examined after eight years. When the cement workers were divided into subgroups according to duration of exposure (Table 7) the values of all forced expiratory volumes showed a significant decrease if exposure exceeded 10 years. With shorter exposure, this was true only for FVC. The initial FVC values were significantly lower in those with exposure longer than 10 years.
Discussion
Compared with a standard population (Jouasset, 1960) all the groups of cement workers showed lower values for FEV1.o, FVC, and the ratio between them. However the control (shipbuilding) workers also gave lower values suggesting that there is an ethnic difference in this respect between the population under investigation and that used as a standard. All workers showed a fall in FEV1.o and FVC with time which was significant if the interval between examinations was over four years. The only significant difference between the cement workers and the controls was a higher value for FEV1.o/FVC(%) in the control workers. This difference in the FEV1.o/FVC ratio between the cement workers and the shipyard workers may be due to a lower initial value for FVC in the latter. In cement workers with chronic bronchitis and in cement workers who were smokers the decrement in ventilatory volumes was statistically more pronounced than in control workers in corresponding subgroups.
It is interesting, however, that in healthy cement and shipyard workers a significant reduction of forced expiratory volumes had occurred between the two examinations. As this was an unexpected result both subgroups of healthy workers were analysed according to other characteristics.
As the decrement of forced expiratory volumes was associated with the duration of interval between the first and repeated examination (Table 6 ) the same behaviour in the cement and control healthy workers may be explained partly by the difference in percentage of those re-examined after eight years.
In the interpretation of the findings presented in Table 3 it should also be borne in mind that in the group of healthy workers the initial values of ventilatory indices were significantly higher than in chronic bronchitics. This is particularly true for the control group. In the control group there was a noticeable drop of FVC values independent of the smoking habit.
The lack of stronger effects of chronic bronchitis on the degree of reduction in ventilatory volumes is in agreement with the findings of other authors (Fletcher, 1968; Howard, 1970; Brinkman, Block, and Cress, 1972; Bates, 1973) . Neither is the effect of smoking very evident although this was more pronounced in cement workers than in controls. This phenomenon has also been observed in some other studies of industrial workers. Bouhuys, Schilling, and van de Woestijne (1969) found that in a study of active hemp workers 50 to 69 years old, moderate to heavy smokers had higher FEV1.o than nonsmokers or light smokers. A self-selection process was thought to be the most likely cause of this phenomenon. On the basis of the fact that exsmokers had lower FEV1.o than current, moderate, and heavy smokers these authors postulated that the selection could occur through the change of smoking habit of those smokers who react acutely after inhaling hemp dust (so called reactors). In interpreting the absence of an additive effect of cigarette smoke and asbestos dust on lung function Becklake et al. (1972) assumed that smoking might even have some protective effect against dust exposure. This assumption was based on a study of Sanchis, Polovich, and Chalmers (1971) In cement workers and controls the decrement of forced expiratory volumes is more pronounced in older than in younger workers. In interpreting the findings as regards age the cumulative effect of exposure (Table 7) , which as a rule is longer the older the worker, and of smoking (for those who smoke) should also be taken into consideration.
It is interesting to analyse the change in the values of forced expiratory volumes in relation to the duration of interval between the first and repeated examination. Table 6 shows that there was a significant decrement of forced expiratory volumes both in cement workers and controls (with the exception of FEV1.o/FVC) only if the examination was repeated after an interval of eight years. The results of examination after a four-year interval do not show a significant decrement in the volumes either in cement workers or in controls. However, the tendencies in the two groups differ: it is towards reduction in cement workers, but towards increase in controls except in the case of the mean FVC which is slightly lower.
Conclusion
This study of cement workers, with shipbuilding workers used as controls, has shown that in both groups there is a significant fall in ventilatory indices with time. This fall is greater than that which occurs in the standard population used for calculating the adjusted indices. The study suggests that the decrement in ventilatory indices is greater in cement workers than in controls but the difference is not statistically significant. This suggestion is based on the fact that considering relevant factors such as smoking, symptoms of chronic bronchitis, age, previous cement exposure, and re-examination interval the decline in ventilatory indices was faster in cement workers than in the control workers.
